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SPRUSON & FERGUSON 



AUSTRALIA 
Patents Act 1990 



IN THE MATTER OF Australian Patent 
Application Serial No. 696764 by Human 
Genome Sciences, Inc. 



-and- 



IN THE MATTER OF Opposition thereto by 
Ludwig Institute for Cancer Research 

STATUTOR Y DECT.AR AT7 0M 

Md-cuta/cJ^ of the Finnish Academy of Sciences, at The 

00014 University of HelsTnki fSoH 7 T 1 f ? ° B 63 (H^maninkatu 8) 
«y 01 rtelsmta, Finland, do solemnly and sincerely declare as folio ws: 

I- INTRODUCTION 

1-1 In February, 2000, 1 executed a first statutory declaration (hereinafter 
referred to as "OKA 1 » Opponents, K ari AUtalo, 1st Declaration)) to provide experimental 
evidence ^ support of the opposition filed by Ludwig Institute for Cancer Research ("Ludwig 
Ins^te ) to the issuance of a patent to Human Genome Sciences, Inc., ("HGS") ba5ed OQ 
HQS . Australian Patent Application No. 696764 ("the oppofied applicati0rO . ^ ^ 
declaration included a brief summary of my scientific credentials and an introduction in which I 
set forth some conventional terminology and relevant background information regarding VEGF- 
C and signa, peptides . The first ^ 

demonstrated that VEGF2 a, taught in the opposed application cannot be expressed and secreted 

by cells, 

1.2 I executed 

— T — w. Mfc « t w*.jf ucwaiauun ^ Hereinafter "UKA2") in 
Septaber. 2001. My OKA2 declaration responded t o crinctas of the experiments in OKA1 
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alleged ,„ decides by Jennifer Ruth 0amble „ AJG] 

rr n ' M sma " a " asai ">- ~*wrJT 

(ORA2 , 2) . , rcpeattd ^ revised , he Mpcrimenis reported ^ okaj ^ 

«na, cell, catmot express and secrete VEOF2 as taught fa me opposed 

1.3 HGSth en flled 5 eco„dd e clar«io M b y Dr.H a y™d(he rei ™fter.. A NH 2 .) 

Z l ^ " ASA2 " > Cria,Utag *• ■*■*»«• "»*— - °KA2. Ludwig 

h*ta. asked me ,„ design and perform further protein express experiments tha, would 
address any criticisms raised in ANH2 and ASA2. Further, Ludwig Institute asked me to 
comment on the data from expression studies performed by Dr. Susan Power and reported in her 
second decision (hereinafter "ASP2"), filed at the same time as ANH2 and ASA2. 
Patenter J hereby reaffirm my understanding that I have an overriding duty to the 

TTJI'Z "° " AUStr °' ian C0U " ™™ - Vision) 

^deob^ve scientific m a,ysis that! beHeveto be to «n,. 1 here by affirm mat, to the 

herein represent my objective scientific opinion and analysis. 



n. 



At the outset, I observe that HGS declarants railed to raise any of these 
crmctsms when commenting on my firs, delation. Had they done so, 1 would have addressed 

expertmcnts relate to rather conventional procedura! details, and I am no, accented to being 
asked to report mem (e.g., when I submit manuscripts of my research to journals for 
pubheatton ). Th e criticisms a lleged in the latest HGS declaration, do no. cause me to change 

(heterologous) si^s". (S^T^ffl TJZT j* T* • 
exDerimem*. Hpoir,. t.__. , v * . g-> **** at 6-8.) I have already f^^d that a¥ 

experiments a^VgVsterbv^^^ ° f 0PP ° Sed a PP»^on, whereas the ' 

suggested by HGS are not. (See, e.g., OKA at 2.2-2.3 and 5.3,) 
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my conclusions expressed in my earlier options, and I stil. believe tba, al , „f , h e data from 

those declarations is sound. 

o„H ovai ■ ^ 2 ^ f ° I,OWing ana,ySiS Pr0Vid6S CVidenCC the Pwvided in OKA! 
and OKA2 „ accurate and credible, and further supports the position that cells cannot express 
and secrete VEGF2 a, taught in the opposed application 



A. Experimental procedure 
1. Cells and Plasmids: 

3.1 Results reported in OKA2 revealed that COS and 293T cells were equally 
-ppropnatc eel, lines for a^yring ^ ^ ^ md ^ ^ J 

exponents, 293T cel.s were grown in DMEM supplemented with 10 % fetal bovine serum 
glutamine and penicillin/streptomycin. 

3 .2 The polymerase chain reaction (PCR) was employed to construct a cDNA 
foment that corresponded * amino acids 70 to 4 , 9 of prepro-VEGF-C For the purpose of 

hrnT CXP ™ ' direCted * — • — and protein expression a, various 
hme po,«s) the cDNA fragment encoding amino acid residues 70 to 419 of prepro-VEOF-C 
corresponds appropriately with the cDNA encoding the full lengft sequence of the VEQF2 
polypept.de described in the opposed application. Nucleotides S59 to 1608 of the VEGF-C 
cDNA (Reported in Document D70, Joukov et al t TO,; r>..n v 

werePrp. ,•«:., ' ° enBank "cesston number X942I6) 

were PGR ampltfied wth the primers 5 -CGCGGATCCATGACTGTACTCTACGCA-3- 

rr C TCG?^ S,te ^ '-^^^^AOTGTGGGACOTCGTATGG- 

Xba, 5 ,te and cloned ,„to P cDNA 1( Am P> vec,or (Invitrogen, The tesuitant vector, was 
designated as VEGF-2(HGS)/pcDNAl . 

3 J As previously reported in OKA2. an expression vector was also 
constructed tha, contained the fell iengft (4 ,9 codons) VEGF-C sequence (OKA2 a. 3 3 3) for 
use as a positive control in the expression and secretion analyses. The resultant vector was 
designated as VEGF-C/pcDNAl . 
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2- Transfcction and time course: 

3 - 4 A principle criticism alleged bv th* Hrc 

^ new experts, two separaK ^ * ^ - ^ *r 

(JWga) and pCMV-B-Ml Km w « , «P««>ng Renilla Luciferase 

Section con*„,, ^^'^^CMV^^^^ 

in» r , „, 293T ceIls j^xT'r^™ wwe tested new exp — ' 

-ere co-tra^d ^ either ^ T ' VEOF - C '' KDNAI - «-W vector 

hours after ^ . med,a "* *» "* "« 24 hours, 48 hours, or 72 

(fo. ta c point 24h) prior „ ^tl Z T ^ " ^ " ^ ^ 
-1 of MEM ^ contain . ne , 0o ^, C * 7. 4 « - ,o 3 

An,ersham) for motoboli IK, S-mwhKm,,,. and »S-c yste ine (p^ 

Lucifer.se Reporter Assay Systtm (P J^ '* >~™ *~ ^ — - ^ 
3- In "nunoprecipitatio»i: 

of ,he various ^Jtr^^T"- 7^ ^ * 
«■ C or VEGF2 polypeptafe. in the conditioned media. 

The different VEGF-C peotide, i «™ of 0.5V. and 0.02%, respectively. 
EGFCpeptute were .mmu^preoipitated w ittl poivclona, arrtibodies raised 

2 5?**> . 

Y *iMiotiuu an at 3.4.2 
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Prepropep.de (Ajrtiseri8g2 , reportedinDocumemD * VBGM 

This peptide "present in the secreted fo^ofVEQF c ,„„ th "' ] '' 997) '" 4 ^hours. 

i. « oepresen. in mature VEGF2 as Z 1Z T ~*» *"» 

recognize VEOF2 or VEGFC , ".. ^ *«*» 

BU " or VEGF-C polypeptides produced by the cells. 

3 » The immune-complexes were precipitated with protein A Senhniv. , , 
hour and washed 2 (im es with IX binding buffer (0 5% ^ Qm% ' 
-h PBS at 4*C. The proteins were anal„ed by SDS-PAGE in a ,2 * ^r 

cultures contamed eouivalen, _ of media and e,„al volumes were used for 
unmunoprecipi^on and loading each !»ne received an eoual sam pl e annuo, for analysis. 
4. Lucif erase assay: 

3.9 The protein concentrations of the ceU rysates were determined by theBCA 
P»- Assay ^ md the lucitW activity „ * lvsates _ ^ ^ ^ 
Luc.fer.se Reporter Assay System (Pr ome 8 a, according m e raanuf « ta^J^ 

s - O-galactosidase staining: 

in PBS for , , ^ TOre ""^ ^ MS - SXKl Wi * 0 03% eluuraldehyde 

^2 5 / T " ro ° m ,em ~' ^ "~ «- " ith ™. «« — < over Lh. 

" X-Ga, P-bromo-.-cloro-B-indoM-n-D^actopyranoside, in 5 mM C^N 
Ocahumferrocanid) and 5 mM Mumferricyanid), 2 mM MgC12, 0.0, H so*™ 

deoxychdate, 0.02 V. Nonide, P-40 in 0, M phosphate buffer, p „ 7 . 3 a[ 3 7«C. 

B- Experimental results 

4.1 .VEOF.2(HGSy P cDNA I ,VEGF.apcDNA.,or m emockv«torwereco. 

transfected into 293T cpIU i*,;** * i -v co 

of VEGF C , 1 ? " 6 *° Reni " a ' UCifera!,e * eIK — *° ^=«on 

IZJ24 4 the ;° ndm0 " ed ■"*» - - - - in me cells were 

analysed 24, 48, and 72 hours after transfection. 

i ,,. . " ? Sg '"" '* ''V"*'"' OKA:i VF "F? ..^ 1 



net at 
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any of the tiny? points tested, over a lima pe riod of 72 hour* Exhibit KA-1 F ignr^^j^j. 
Md_7J. In contest, VEGF-C protein was effectively expressed and secreted by cells transfected 
with a vector encoding the full length VEGF-C. The different forms of VEGF-C 
imraunoprecipitated from the conditioned medium correspond to partially and fully processed 
forms of VEGF-C (Exhibit KA-1 Figure, Lanes 2, 5 and 8). These results are in agreement with 
the results reported in OKAl and OKA2, and provide evidence that VEGF2 as taught in the 
opposed application cannot be expressed and secreted by cells. 

4.3 To address criticisms suggesting low expression levels of VEGF2 were a 
result of poor transection, transaction efficiency was tested in two ways. In one experiment, 
luciferase activity of the cell lysates was measured and the relative light units/ug of protein were 
found to be comparable in the cells transfected with VEGF-2(HGS)/pcDNAl and VEGF- 
C/pcDNAl . Because the co-transfected luciferase plasraid encodes an enzyme that causes 
production of light waves under the assay conditions that were used, the measurements of light 
units provides an indication of the relative transfection efficiency of the cells. In a second 
experiment, transfection efficiency was also analysed by B-galactosidase staining of separate 
plates in which the vectors were co-transfected with aplasmid coding for fl-galactosidase. The 
B-galactosidase is an enzyme that causes production of a colorometric product, under the assay 
conditions used, and thus produces an independent measure of relative transfection efficiency. 
Results of the transfection efficiency analysis using either of these controls revealed that the 
vectors were introduced into cells equivalent^ in the transfections, and thus ruled out the 
possibility of poor transfection as a cause for the absence or decreased level of VEGF2 protein 
expression. 

4.4 To address criticisms suggesting that the absence of VEGF2 expression 
was attributable to the length of time that the cells were cultured in the OKA2 experiments, cells 
were cultured in these experiments for various lengths of time prior to harvesting the cells or 
media. As the figure shows, cells do not express and secrete VEGF2, no matter what time point 
is used to terminate the experiment (see Exhibit KA-1). Expression of VEGF-C polypeptides, 
which serves as a positive control, was visible at all time points studied. Expression was already 
visible at 24 hours and was strongly visible at 48 hours and 72 hours. 
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C. Conclusions 

4.5 My experiments reported in OKA2 were intended by me to respond to the 
cnt 1C1 sms raised by HQS in its first series of declarations. Drs. Hayward and Aaronson 
attempted to discredit the experiments in OKA2 by pointing to alleged new flaws in the 
experimental design that they failed to raise in their first declarations (ANH2 at 1 .5; ASA2 at 5). 
As reported above, I have now conducted another set of experiments that directly addresses the 
new criticisms raised in ANH2 and ASA2. The result of those experiments has, once again, 
revealed that cells cannot express and secrete a VEGF-2 protein as taught in the opposed 
application. 



III. COMMENTS ON EXPERIMENTS PERFORMED BY DR. POWER IN ASP2 
A. Comments regarding Dr. Power's experimental Procedures 

5. 1 In my second declaration I explained that Susan Power's experimental 
design and results have nothing to do with the teachings in the opposed application. I remain of 
that opinion. (See. e.g., OKA2 at 2.2-2.3 and 5.3.) The same analysis is true of her second set of 
experiments reported in ASP2, and I repeat that analysis by reference. 

5.2 In my second declaration I explained that Susan Power could not have 
used the starting materials (ATCC Clone 75698, referred to in the opposed application as 
amended) that she said that she used in her experiments. (See OKA2 at 5.3.) She has confirmed 
that my analysis of this issue was correct. (See ASP2 at 5-6.) 

B. Comments regarding Dr. Power's experimental results 

5.3 In my second declaration I observed that the approximately 30 kDa 
protein reported in the Power experiments had seemingly no relevance to the opposed 
application, which makes no mention of this species of polypeptide. (See OKA2 at 5.6.) No 
explanation was given by Dr. Power in her second declaration to explain the significance of this 
protein to the opposed application, even though, in her second set of experiments, she again 
reports "a broad band resolving at approximately 30 kDa." (ASP2 at 3 1 .) In my opinion, to the 
extent the opposed application teaches anything ah™* protein s:z=, :t teaches the 350 amino ac.d 
VEGF2, the mature VEGF2 of about 326 amino acids (application at p. 5), and in vitro 
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expression of proteins of 36-38 fcD or 36-40 kDffixamnl. ■>•, -n. ■ 
of a 30 kDa band P * ^ " 1,0 menti °° ° r 



M The gels embodying Dr. Power's results deserve one additional comment 
5.5 Although Dr. Power did not describe in detail the volumes in her sample 

concentrate^) samples from some transferor, experiments man others. This has had the effect 
f mafcng the results of interest (the bright Cored hands, in different lanes and 
o k .den,,ca, to each other. The evidence supporting mis contusion is me presence of Z 

** SP °" *«- ^ «» 30 - « * — in the samples derived from ce„ 
^tanttmedhm,,^ D , Power does no, explain what these dark spots are, or eve7 
ac^owledge their existence. 

numbered supernal- ,anes, „ would appear ma, me spo* reflect a proteinaceous compos 
of *e grow* median ma, Dr . Power was using ar^ ma, wou,d have been -referred I gl 

present in the growth medium used by Dr. Power ( See ASP2 at 70 r>. o 

each te! men » ^ ^ ' OWM '"^ COmP " aWe " n0UMS ° f fa «* and in 

«* gel, men -would have expect comparable _ of serum albumen in each ,ane, and 

hence, s, m Uar s«ed blade spo B (or no spo* whatsoever) in al, supernal lanes. Howev r me 

i c r:; r eren ' * — - >-^- 

o™wl™ to T^***"***^-* Per example, some 
of Dr. Power s 24 hour" lanes have more prominent darlc spots man her 48 hour lanes 

(Compare spo* in Gel 3, Unes 2, 4, or 6 ,o Gel 3, lane 8 .) A!so, me darlc spots in Gel 1 appear 
darker than Gel 2 or 4 ) Thus TV p nui . , ^ 

so thai he, • „ , 3PPearS t0 been adjUStln e ^ size * »mpJ M , 

sothather ^^^^^^^^^ 

IV. CONCLUDING REMARKS 

, ^ 6 ' ] The protein expression and secretion studies I report herein wr™ H»cir»«-j 

-= ^-= 5 s ^ crilici3rns m6de by HGS ^ regflrd to ^^^^ des . gn credib . iiTy 
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r«ute demonstrate several key points First VFt-F, 

expressed aud seeded at muitipie „ m e „ ' , " failure of VEGF2 to be 

-in. .as sufficient ,o J^^Z^T ' ^ <** <* ^ *» 

^-eexpeHrnentalcondi^ " iT:*^*^ 1 ™ 

expression vector be ing in^^ ^ ^ *" of the VECF2 

statutory declarant, conscientiously beKevLT* nBtang ° f ** « ! « 

tue in every particdar. ^ ^ flattnttnts oonuj^d in to deciaraUon to be 

DECLARED ^^S^tr, ^J^^ 

Th ' 3 / C day of July, 2002 I I 

Jlari Alitalo ' 

BEFORE ME: 
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AUSTRALIA RECEIVED 

p , AUG 2 1 2002 

Patents Act 1990 

TECH CENTER 1600/2900 

IN THE MATTER OF Ausfmif- * 
Application Serial No 696764 bT J*"" 
Genome Sciences, Inc. by Hunian 

-and- 



THIS IS Exhibit KA-l 

referred to in the Statutory Declaration 



of Kari Alitalo 
made before me 



DATED this DayofJu, y2 002 



(Signature of Notary Public) 
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